JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. 
papers he applied mathematics to the study and measurement of physical phenomena: electricity and magnetism, the behaviour of waves in fluids and then sound and light. The choice of electricity and magnetism was another unusual feature of the Essay, since these subjects attracted little notice at that time in England: it was not till William Thomson (later Lord Kelvin) started work on electromagnetism in the 1840s and Faraday's more practical work became known that these topics attracted general attention. Green however was conversant with Poisson's memoirs on magnetism, published by the Institut de France from 1811 onwards and refers to them frequently in his Essay. Green appears to have known them in detail and not merely through abstracts in scientific journals.
Green would have had access to these through his membership of the Nottingham Subscription Library. This was founded in 1816 by a group of professional people, a few of the local gentry, and the better-off townspeople and owners of business concerns. It was set up in Bromley House in Nottingham's Market Square and soon became a social and cultural centre. It was also a focus for the popular scientific interest of the period, as indicated in the success of Robert Goodacre, who gave a series of lectures in Nottingham in 1826. It has been assumed that the Library provided Green with study books, but apart from housing the Transactions of the Royal Society, to which Green makes reference, the science books acquired by the Library up to 1828 would have been too elementary to have helped Green in his reading, and it appears evident that the seminal qualities of the Essay, both in its mathematical and physical concepts, flow from Green's own genius. Bromley House was useful in one respect however. When Green decided to publish at his own expense and opened a subscription list, fifty-one members bought a copy, which cost seven shillings and sixpence, roughly the equivalent of a working man's wage at the time. This would indicate that they were not unaware of one of unusual talent in their midst. But in view of the following letter written in April 1828 at the time of publication, it would seem that Green, now thirty-four, and after five years' membership of the Library, had hardly established himself as one of its leading figures: "I leam from Nottingham that Mr. G. Green is the son of a Miller, who has had only a common education in the Town, but has been ever since his mind could appreciate the value of learning immoderately fond of mathematical pursuits, and which attainments have been acquired wholly by his own perseverance unassisted by any tutor or preceptor: he is now only 26 or 27 years of age of rather reserved habits attends the business of the Mill, but yet finds time for his favourite Mathematical reading." (Green was actually thirty-four years old!)
The letter was written to Sir Edward Ffrench Bromhead, of Thurlby Hall, Lincolnshire, who had subscribed to the Essay and was seeking information about the author. Bromhead had added his name to the subscription list "as Country Gentlemen often do by way of encouraging every attempt at provincial literature', as he wrote in 1845, four years after the mathematician's death. Bromhead must have been extremely surprised to read what this provincial writer had produced. The story of Green's association with Bromhead is a fascinating one but too detailed to be entered into here. Bromhead encouraged the composition and sponsored both the publication of Green's next three papers (two in the Transactions of the Cambridge Philosophical Society, the other in the Transactions of the Royal Society of Edinburgh) and later his entry into his own college of Gonville and Caius in Cambridge.
The publication of Green's Essay invoked no response apart from Bromhead, but although the Essay remained neglected until after Green's death it was Green's great good fortune that Bromhead had been a subscriber. Bromhead was not capable of recognising the full scope of Green's genius, nor the full significance of the Essay: that would be left to William Thomson later in the century. But he was well suited to appreciate the mathematical precocity of the work, and to be surprised at Green, now in full spate of activity, soon produced a second paper which Bromhead also forwarded to Cambridge and which was also published in the C.P.S. Transactions, though not till 1835. This was On the Determination of the Exterior and Interior Attractions of Ellipsoids of Varying Densities.
William Whewell, to whom Bromhead sent Green's papers, was a prominent member of the Cambridge Philosophical Society. He had not been one of Bromhead's inner circle but he, with Peacock, remained in the University. He established himself as a key figure in nineteenth century Cambridge, embarking on a career which would lead him to the Master's Lodge at Trinity and acquiring a reputation for activity and learning which would earn him Sydney Smith's famous dictum: "Science is his forte and omniscience his foible". In acknowledging the receipt of Green's paper on the Attractions of Ellipsoids, Whewell sent some advice:
"For my own part I may observe that I read with more pleasure those analytical investigations which apply to problems which really require to be solved for the purposes of advancing physical science (of which questions there is no lack) than to those researches where the analytical beauty and skill are the only obvious merits." The topics he suggested were the laws of heat, the motions of fluids "both with respect to the properties of waves and the laws of the tides", and "the many problems which the theory of light offers".
Green 
Green's mathematics
We turn now to a more detailed consideration of Green's papers. They were collected and prepared for publication by N.M. Ferrers in 1871 in an edition thankfully reprinted by Chelsea in 1971, [1]. What follows is a factual account of them as seen through modem eyes; for convenience the papers are treated chronologically -that is, in the order they were mentioned above -and for brevity they are referred to by the key-words in their titles. At least two fascinating pieces of detective work remain to be undertaken. First, there is the teasing question of Green's use of the sources available to him when he composed his Essay and on which a detailed textual critique might shed some light; second, the route by which the technique of Green's functions became assimilated into mainstream mathematical methodology remains to be charted.
The Essay
After a short preface in which Green launches his work with some diffidence: "... it is hoped the difficulty of the subject will incline mathematicians to read this work with indulgence, more particularly when they are informed that it was written by a young man, who has been obliged to obtain the little knowledge he possesses, at such intervals and by such means, as other indispensable avocations which offer but few opportunities of mental improvement, afforded." and a detailed summary, the Essay splits into three roughly equal parts -the first, on which we shall concentrate, contains mathematical preliminaries and the other two contain applications of these results to then contemporary concerns in electrostatics and magnetism. For convenience we shall use modem vector analysis notation: this was not widely used until the early part of this century.
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Fluids
In this paper, Green investigates the equilibrium density produced by a hypothetical fluid the constituent particles of which repel each other according to an inverse nth power law. Although he feared that taking n ? 2 might lead readers to "think my paper rather too hypothetical", he thought the general case "more likely to throw light on the intimate constitution of natural bodies than many others". Much of the text is concerned with cases in which there is circular or spherical symmetry and, in a display of analytical pyrotechnics, he freely adapts and shows a complete mastery of the methods of harmonic analysis evolved by Laplace and Legendre to deal with these.
Ellipsoids
The knotty problem of determining the gravitational attraction of ellipsoids had been a popular one with British mathematicians since Newton and Maclaurin and Green describes an original, self-contained and technically ingenious approach to the integrations involved which is able simultaneously to deal with interior and exterior points. This paper is notable for his willingness to consider a general 1/rn potential and an ellipsoid of variable density in Rs (even his It is convenient to consider his three papers on light together. Rather than assume some ad hoc physical hypothesis about the structure of the ether, he proceeds more abstractly: "The principle selected as the basis of the reasoning contained in the following paper is this: In whatever way the elements of any material system may act upon each other, if all the internal forces exerted be multiplied by the elements of their respective distances, the total sum for any assigned portion of the mass will always be the exact differential of some function." Although he does not phrase this in energy terms, this amounts to assuming the existence of a potential energy function 4 for the 'elastic energy' stored in the medium for which the conservation of energy holds -the first time that this principle had been used. It is hard to gauge precisely how Green viewed this principle but he does seem to have regarded it as more than a mere mathematical convenience; rather tantalisingly, the desirable mathematical property that ) be an exact differential coincides with the physically desirable property that ) be a conservative field! He then assumes that q) can be expanded as a power series in the six linear and angular strain components and observes that, since at equilibrium the degree one terms vanish, the leading terms are those twenty-one terms of (total) degree two. All twenty-one may be needed for a 'crystallized' (= non-isotropic) medium, but any assumptions about spatial symmetry lead to a reduction, as far as two for a non-crystallized (= totally isotropic) medium. He does not stop to dwell on their physical meaning, but proceeds to analyse refraction and reflection phenomena in a similar manner to that he employed for sound; unfortunately though, his conclusions do not match with observation as well as they might have done.
In any attempt to evaluate the corpus of Green's published work, the Essay stands alone. It is a work of striking originality and he hit a rich vein. The later papers are arguably more mainstream and reflect more closely the specific concerns of the age, but Green's hallmark is clear on them as well -a reluctance to make unwarranted physical assumptions (preferring instead more general mathematical hypotheses) and an eye for the incisive special case. Thus one of his champions, Stokes, enthused:
"Indeed Mr Green's memoirs are very remarkable, both for the elegance and rigour of the analysis, and for the ease with which he arrives at most important results. This arises in a great measure from his divesting the problems he considers of all unnecessary generality: where generality is really of importance, he does not shrink from it." and a century later, Whittaker [ 
